Simultaneous analysis by capillary electrophoresis of five amyloid peptides as potential biomarkers of Alzheimer's disease.
We report here a CE method for the separation and quantitation of five amyloid peptides (Abeta1-42, 1-40, 1-39, 1-38, and 1-37) considered as potential biomarkers of Alzheimer's disease. These amyloid peptides have very similar structures. Sample preparation and storage conditions are critical parameters to ensure their solubility and to avoid the aggregation process in particular for Abeta1-42. Their solubility was found fully dependent on the NH(4)OH concentration that was employed initially to dissolve the lyophilized amyloid peptides. Conditions to achieve a full separation of these peptides were found using a dynamic coating with 1,4-diaminobutane (DAB). The linear decrease of their electrophoretic mobility highlighted an ion-pairing phenomenon between the peptides and DAB. The optimal background electrolyte was a 40 mM borate buffer, pH 9 containing 3 mM of DAB. Under these conditions, resolutions ranged from 1.3 to 2.4 with theoretical plates reaching 300,000. Under the retained conditions, we showed that adsorption of peptides to silica was negligible (recovery over 94.5%) and depletion effect of the background electrolyte was overcome. The method was finally validated in terms of linearity and repeatability and the limits of detection for the five Abeta peptides were estimated. The inter-day repeatability of the migration times was very satisfactory with RSDs less than 1.55%. The RSDs of the peak areas were below 5%. With this CE-UV method, limits of detection of the peptides ranged from 300 to 500 nM. We finally demonstrated that this method can be applied to real biological samples such as CSF.